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Fig. 5 is a side view schematically illustrating a 
structure of an embodiment of the second invention of the 
present application and Fig. 6 is a plan view thereof. 
In these figures, the reference numeral 440 

5 designates a transparent optical waveguide provided 

horizontally and is formed, for example, of a glass plate 
or the like in the rectangular shape. At the center of this 
optical waveguide 440, a through-hole 447 for detection of 
a fingerprint is provided so that a finger 441 is placed on 

10 the aperture in the upper side thereof to input a pattern 
of fingerprint. This through-hole 447 is formed in the 
elliptic shape in the diameter which is a little smaller than 
the size of a finger 441. This finger 441 is put with 
pressure on the through-hole 447 for detection of 

15 fingerprint with the fingerprint surface placed in the lower 
side to close the aperture thereof. 

The optical waveguide 440 has the sizes such as the 
length of about 100 mm in the light propagating direction 
(from right to left direction) and the width of about 50 mm. 

20 The length in the light propagating direction is set 

sufficiently longer than the length (10 to 20 mm) of the 
through-hole 447 for detection of fingerprint. 

An imaging device 443 is provided just under the 
through-hole 447 for detection of fingerprint of the optical 

25 waveguide 440. 
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Light sources 444 and 445 are respectively provided 
in both right and left sides of the optical waveguide 440 
and the lights from these light sources 444 and 445 are 
vertically applied to the end faces 440c and 440b and are 

5 then inputted to the optical waveguide 440. 

In this case, an incident angle for the optical 
waveguide 440 is set to the angle which is a little larger 
than the critical angle (about 41.2 degrees, in the case of 
ordinary glass) of total - reflection of the optical 

10 waveguide 440. 

The lights L4 and L5 from the light sources 444 and 
445 should preferably be the parallel lights but are not 
always required to be the perfect parallel lights. The 
reason is that the light having the incident angle which is 

15 smaller than the critical angle for the total - reflect ion of 
the optical waveguide 440 is radiated to the external side 
with transmission through the upper or lower surface of the 
optical waveguide 440 and is never transmitted within the 
optical waveguide 440. 

20 The lights L6 and L7 incident to the optical waveguide 

440 in the incident angle which is larger than the critical 
angle for total - reflection of the optical waveguide 440 are 
propagated within the optical waveguide 440 while these 
lights are totally reflected from the upper and lower 

25 surfaces of the optical waveguide 440 and reach the 
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through-hole 447 for detection of fingerprint. These lights 
are emitted to the external side of the optical waveguide 
440, namely to the internal side of the through-hole 447 from 
the end face 447a of the through-hole 447. 
5 Since the finger 441 is pushed with pressure with the 

fingerprint surface placed in the lower side to close this 
through-hole 447, the fingerprint surface of finger 441 is 
irradiated with the emitted lights L8 and L9 from the lower 
angle. These lights L8, L9 are reflected by the concave and 

10 convex areas of a fingerprint pattern and the reflected 
light L10 is then applied to the imaging device 443. The 
imaging device 443 condenses and focuses this light L10 to 
convert the light into an electrical signal. As a result, 
the electrical signal indicating the fingerprint pattern 

15 can be obtained. 

According to this embodiment, since the lights are 
applied from both directions of the optical waveguide 440, 
the fingerprint surface is irradiated from both sides. 
Therefore, since the amount of light applied to the imaging 

20 device 443 increases remarkably, an S/N can be improved to 
a large extent and shading of the fingerprint pattern image 
can also be reduced. 

In addition, this embodiment has a merit that the 
structure thereof can be formed very easily because it can 
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be formed of four members of the light sources 444, 445, 
optical waveguide 440, and imaging device 443. 

Fig. 7 is a side view schematically illustrating a 
structure of the other embodiment of the second invention 
5 of the present application, while Fig. 8 is a plan view 
thereof . 

This embodiment is basically identical to the 
embodiment illustrated in Fig. 5 and Fig. 6 but two side 
surfaces 540d, 540e are all formed as the mirror surfaces 
10 where a metal material such as aluminum is evaporated, 

except for the end face 540c of the optical waveguide 540 
in the side of light source 544, the end face 540b in the 
side of light source 545, upper surface and lower surface 
thereof . 

15 According to this embodiment, the incident lights 

from the right and left light sources 544, 545 are 
transmitted within the optical waveguide 540 while these are 
surely reflected without emission to the external side even 
at the two side surfaces and finally reaches the 

20 through-hole 547 for detection of fingerprint. As a result, 
the amount of light applied to the imaging device 543 after 
reflection by the concave and convex areas of the 
fingerprint pattern of finger 541 can be increased and 
thereby an S/N can also be improved. 
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Fig. 9 is a side view schematically illustrating a 
structure of the other embodiment of the second invention 
of the present application. Fig. 10 is a plan view thereof. 
This embodiment is basically identical to the 

5 embodiment of Fig. 5 and Fig. 6 but is different in the angle 
of the end face 647a of the through-hole 647 for detection 
of fingerprint of the optical waveguide 640 from the 
embodiment of Fig. 5 and Fig. 6. Namely, in the embodiment 
of Fig. 5 and Fig. 6, the end face 447a forms a right angle 

10 for the upper surface and lower surface of the optical 

waveguide 440. However, in this embodiment, the tapered end 
face 647a is formed so that the through-hole 647 is inclined 
to become wider as it goes to the lower side. Accordingly, 
the lights reaching the through-hole 647 after parallel 

15 transmission within the optical waveguide 640 from the light 
sources 644, 645 are refracted to a larger extent with the 
end face 647a and a larger amount of light is applied to the 
fingerprint surface of finger 641. As a result, the amount 
of light applied to the imaging device 643 after reflection 

20 by the concave and convex areas of the fingerprint pattern 
of finger 641 increases remarkably and an S/N can be 
distinctively improved . 

Fig. 11 is a side view schematically illustrating a 
structure of the other embodiment of the second invention 
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of the present application and Fig. 12 is a plan view 
thereof . 

In the embodiment of Fig. 9 and Fig. 10, the end face 
647a of the through-hole 647 for detection of fingerprint 

5 of the optical waveguide 640 is inclined linearly; however 
in this embodiment, the end face 747a of the through-hole 
747 is inclined to become wider like a parabola as it goes 
to the lower side. Therefore, the lights reaching the 
through-hole 747 after parallel transmission within the 

10 optical waveguide 740 from the light sources 744, 745 are 
refracted at the end face 747a to be focused to the 
fingerprint surface of finger 741. As a result, the amount 
of light applied to the imaging device 743 after reflection 
by the concave and convex areas of the fingerprint pattern 

15 of finger 741 is remarkably increased and an S/N can also 
be improved distinctively. 

According to the second invention of the present 
application, as described above, a small-size and low price 
fingerprint input device can be provided because it can be 

20 formed basically of light source, optical waveguide 

including a through-hole and imaging device. In addition, 
since the concave and convex areas of fingerprint and the 
optical waveguide are provided on the non-contact basis, 
generation of contamination of the optical waveguide due to 

25 the contact can be prevented and change by aging due to 
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contamination can also be avoided. Namely, according to the 
fingerprint input device of the system in which a finger is 
placed in contact with the optical waveguide and prism, the 
surface of optical waveguide and prism is contaminated and 

5 this contamination gradually deteriorates an S/N. Finally 
this contamination will disable recognition and collation 
of fingerprint. Moreover, in some cases, it has been assumed 
that the fingerprint pattern of the finger detected 
previously is still left, resulting in erroneous 

10 recognition and collation of fingerprint. 

Moreover, according to the second invention of the 
present application, the finger can surely be fixed to the 
correct position according to the through-hole and the 
concave and convex areas of fingerprint can be clearly 

15 detected by irradiating the finger with the light radiated 
from the lower angle. Accordingly, an S/N can be remarkably 
improved . 



20 Moreover, according to the second invention of the 

present application, there is provided a small -size and low 
price fingerprint input device, comprising a optical 
waveguide including a through-hole for setting of a finger 
of which fingerprint pattern is inputted, a light source, 

25 a means for inputting the light from the light source in the 
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incident angle for total - reflection of the light within the 
optical waveguide from at least one surface thereof, and an 
imaging means provided to the position opposing to the 
finger via the through-hole of the optical waveguide, 

5 whereby the optical waveguide is formed to irradiate the 
finger with the incident light by emitting the light from 
the end face of the through-hole, and the imaging means is 
formed to receive the light reflected by the fingerprint 
pattern of finger. Moreover, since the concave and convex 

10 areas of fingerprint and the optical waveguide are provided 
on the non-contact basis, generation of contamination on the 
surface of optical waveguide due to the contact condition 
can be prevented and change by aging due to contamination 
can also be avoided. Further, the finger can be set to the 

15 predetermined correct position according to the 

through-hole. In addition, the concave and convex areas of 
fingerprint can be clearly detected by irradiating the 
finger with the light emitted from the lower angle. As a 
result, an S/N can be improved distinctively. 
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